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A transmission wire connector includes a first wire contact member and a second wire contact member mounted in bores ma base 
unit wherein the first and second contact members may slide to make contact with an exchange linked woe, and a oonsumer Jinked wire 
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TRANSMISSION LINE CONNECTORS AND ASSEMBLIES THEREOF 



This invention relates to transmission wire 
connectors and assemblies thereof, and more particularly, 
although not exclusively, to connector assemblies for 
linking telecommunication wires together, particularly 
wires from a telecommunications exchange to wires leading 
to subscribers. 

It is known to* provide such connectors and assemblies 
in which a plurality of contacts having wire insulation 
penetration capability are electrically connected at one 
end to insulated wires from a telecommunications exchange. 
Insulated wires leading to the telecommunications 
subscribers are then electrically connected either 
1 directly or indirectly to the other end of the contacts. 

Commonly such terminals are mounted at the top of an 
outdoor telecommunication pole and act as distribution 
points for telecommunication wires to subscribers. 

BNSOOCID: <WO 0418722A1 I > 
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Typically a twenty pair exchange cable is permanently 
connected to contacts at one level of the assembly, whilst 
the wires linking the pole top and subscribers premises 
(commonly referred to as drop wires) are connected, 
disconnected or reconnected at a separate level of the 
assembly as may be required from time to time. 

It is to be understood that the assembly, although 
commonly mounted on a telecommunications pole, may also be 
mounted on the outside wall of the building, in a building 
service area, or on a lower pedestal mount. It may vary 
in size typically from 5 to 50 pairs of wires, each pair 
servicing one piece of equipment (such as a telephone, a 
fax, or an alternative form of modem) . 

Connector assemblies of the pole top distribution 
point (PTOP) kind have traditionally proved a convenient 
location to hold ancillary equipment such as surge 
arresters to reduce the damage to plant caused by 
lightning strikes, and contact between electrical power 
lines and telephone- wires. Technically the main problem 
with such PTDP assemblies and such ancillary equipment has 
been to protect the individual components, such as the 
surge arrester and its housing, from the environment, 
especially from water contaminated with chemicals such as 
salt. 

It has been proposed to house additional passive, and 
to introduce active electronic devices to the PTDP. These 
include, for example, "soft dial tone" components (which 
enable the wires to be tested even though no subscriber is 
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connected) and "remote interface devices" (which allow the 
wire to be tested from exchange to the PTDP and, quite 
separately, from the PTDP to a subscriber and also allows 
for disconnection of the subscriber by remote control). 
Other similar components have been proposed for inclusion 
in the PTDP. 

However, not only does the addition of a multiplicity 
of function components add to the problems of protection 
from the environment of the PTDP point and its 
constituents, but also most seriously can effect the 
complication of the layout of the assembly if it is to 
accommodate the various components. 

There are in service, 40 year old PTDP and the 
longevity of modern designs should be even greater than 
this. Unimaginable advances in electronics will be made 
in the lifetime of a PTDP but it may not be 
economically viable to discard existing plant in order to 
take advantage of new technologies. 

It is an object of the present invention to provide a 
connector and an assembly of connectors which overcomes or 
at least significantly reduces the above-mentioned 
difficulties . 

In accordance with the present invention there is 
provided a transmission wire connector including a first 
wire contact member and a second wire contact member 
mounted in bores in a base unit wherein the first and 
second contact members may slide to make contact with an 
exchange linked wire, and a consumer linked wire 
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respectively, the first and second wire contacts within 
the base unit being isolated one from the other; together 
with a separable module unit capable of coupling with the 
base unit and providing direct or indirect electrical 
connection between the first and second contacts when the 
module unit is coupled to the base unit, the separable 
module unit being one of a plurality of such module units 
arranged to provide different functions to the connector 
or a wire it connects. 

The first and second contacts may be of the kind 
sliding over and gripping the relevant wire and at the 
same time displacing insulation about the wire to provide 
good electrical contact with the conductor. The contacts 
are preferably of the kind carrying bifurcated blades 
strongly urged together to contact electrically the 
relevant cables . 

The contacts may slide directly in ways formed 
in the base unit or alternatively may be mounted in 
carriers which in turn may slide linearly within the 
base unit. The carrier is particularly advantageous 
when a plurality of contacts is to be moved by some 
means of mechanical advantage. 

The connector may be sealed such that the totality of 
base unit and module unit are water repellent or water 
resistant. 

The base unit and the module unit of the connector 
may be provided with components such as to enable the 
provision of pairs of first contacts and pairs of second 
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contacts with pairs of exchange linked wires and user 
linked wires respectively in accordance with normal 
practice. 

The base unit may include means to provide mechanical 
advantage in the contact making sliding movement of one or 
a pair of the contacts with the associated relevant wires. 
In addition, the exchange wire contact or contacts may be 
pushed into insulation displacement electrical contact 
with the exchange wire by manual means upon the coupling 
of the module unit with the base unit. 

The module units may include one having a 
straightforward electrical connection between the first 
and second contacts or pairs of contacts, and may include 
alternative modes of connection therebetween together with 
additional utility units built in such as a three pole 
arrester, a soft dial tone test facility, a five pole 
arrester, a remote interface device, as well as a common 
earth pole capable of linking through the base unit to 
earthing contact with and beyond the casing of the 
connector when in its assembly. 

The module may have no contacts, but from an 
insulating blanking plug which completes the waterproofing 
of the connector until it is joined to a subscriber. 

It is envisaged that modules may be produced in 
a variety of colours to donate their function, and 
the function that they bestow upon the connector. 

The interface between modules and base unit ideally 
may include polarising features, the negative (hole) being 



WO 54/18722 



-6- 



PCT/GB94/00290 



on the base unit and if all base units include the 
polarising feature, and only those modules which are 
orientation sensitive include the feature, then the system 
is secure without being unnecessarily restrictive. 

The first and second contacts may, at least upon full 
assembly, be located wholly within the base unit. 

A latching arrangement may be provided to ensure that 
coupling between the module unit and the base unit is 
secure, and even in some circumstances permanent. 

The invention includes within its scope an assembly 
of connectors as hereunder defined: 

The invention will now further be described by way of 
example with reference to the accompanying drawings in 
which: - 

Figure 1 is a schematic perspective view showing an 
assembly of connectors in accordance with the invention; 

Figure 2 is a sectional schematic view of a base unit 
of the connector of the present invention in a partially 
exploded configuration; 

Figure 3 shows the base unit of Figure 2 in an 
assembled condition together with a module unit separated 
therefrom; 

Figure 4 shows a connector in accordance with the 
invention with a module unit fully coupled to the base ' 
unit, and with additional facilities included within the 

module unit; and 

Figures 5(a), (b), (c), (d), and (e) show alternate 
wiring arrangements in schematic form for the module unit 
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of a connector as illustrated in Figures 1 to 4 . 

Figures 6 (a), (b), and (c) illustrate a variation of 
the embodiment as shown in Figures 2 to 4 . 

Referring now to the drawings it will be seen from 
Figure 1 that a plurality of connectors 20 are mounted 
together within an appropriately sealable elongate box 21 
with a sliding lid 22. 

In the embodiment of Figures 2 to 4 each connector 
20, includes a base unit 1 securable by screw means 2 
within its box and supported on a metallic rail 3. The 
connector has a pair of exchange wire contacts 4 (one 
shown) which before assembly are each inserted part way 
into a slot 5 for subsequent engagement by means of 
closely pressed bifurcations (not shown) at its lower end 
into insulation splitting electrical contact with a cable 
(not shown) from the relevant telecommunications exchange 
which is entered through a port 6. 

In addition, a pair of drop wire contacts (one only 
shown) are provided each for insertion into an appropriate 
slide bore 8. Before final assembly each contact 7 is 
left in a partially inserted disposition. Each drop wire 
contact 7 is engagable with an operating cam 9 to provide 
mechanical advantage in moving further forward the drop 
wire contact 7 in its sliding bore 8 so that bifurcations 
(not shown) at its lower end are enabled to engage and 
split the insulation on and make electrical contact with a 
subscriber wire (drop wire) (not shown) entered in through 
a drop wire port 10. Protection for the drop wire port is 
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provided by means of a grommet 11 of elastomer ic 
material. An earth contact 12, electrically contacting 
the metal rail 3 of the connector assembly box passes 
through an appropriate aperture into a bore 15 through 
the base unit 1 so that its bifurcated upper end 13 is 
located level with the upper ends of the exchange 
contacts 4 and drop wire contacts 7 when completely 
engaged with their wires on full assembly. 

For full assembly of the connector, exchange wires 
are inserted into ports 6 ready for contact by the 
exchange contacts 4, and similarly drop wires are inserted 
into drop wire ports 10. The operating cams 9 are then 
turned so as to engage fully and make electrical contact 
between the drop wire contacts and the drop wire after 
displacing the insulation therearound. Thereafter a 
module unit 14 is coupled in with the base unit by the 
contacts 16, 17,18 thereof, fitting into the appropriate 
bores 5, 15, 8 respectively of the base unit 1 so that 
contact 17 engages between the bifurcation of the earth 
contact 12; contacts 16 engage with the sides and tops of 
the exchange contacts 4; and contacts 18 engage with the 
sides of drop wire contacts 7. Thus insertion on coupling 
of the module unit 14 with the base unit 1 has the effect 
of causing the appropriate exchange contacts 4 of the base 
unit 1 to bear upon and engage with the exchange wires 
located within the exchange wire ports 6, by the 
bifurcations cutting through and displacing the insulation 
thereabout to make good electrical contact. At the same 
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time the central contact of the module unit engages within 
the bifurcations of the earth contact to provide 
electrical earthing of any relevant components of the 
connector module unit. Waterproofing of the coupling 
between the base 1 and module 14 is assisted by a gel 
filled labyrinthine groove 23 in the top of the base unit 
1. 

It will be appreciated that connection, disconnection 
and reconnection of the drop wire contacts 7 about drop 
wires can be carried out by means of the operating cams 9 
with the module unit 14 in place, the drop wire contacts 7 
sliding along the sides of the depending contacts 16 from 
the module unit 14. 

The arrangement illustrated in Figure 4 shows a fully 
assembled connection in which the module contains a three 
pole arrester 17, together with a submergible test point 

18 comprising a pivoted test contact member located within 
grease or gel 19 in a side pot 20 to the module unit 14 
and movable, by means of an appropriate crocodile clip 
(not shown) placed about the side of the pot 20 and the 
side remote therefrom of the upper end of the test contact 

19 to bring the lower end thereof into testing engagement 
with contact bridge 21 within the module between contacts 
16 and 18. 

The arrangement of the connector of Figures 6(a), (b) 
and (c) is very similar in principle to that of Figures 2 
to 4. 

The base unit 1 carries at one side a sleeve 30 
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downwardly slidable within a bore 31 upon which a module 
(not shown) may be mounted for connection to contacts 4 
and 7, the downward movement of the sleeve on connection 
sliding contact 4 into slot 5 and contact with exchange 
wire 32 (as seen in Figure 6(b). 

Movement of contact 7 within its bore 8, instead of 
by means of a cam is now by means of a screw member 33 
having threads 34 engaging in a threaded bore 35 in the 
base member 1 and connected to a carrier body 37 carrying 
the bore 8 and port 10 for drop wire 36. 

Rotation of the screw member 33 in a clockwise 
direction within bore 35 of the base 1, lowers carrier 
body 37 slidably relative to the base member 1 so that the 
drop wire 36 is engaged by contact 7 which moves within 
slot 8 (as seen in Figure 6(c). 

Rotation of the screw member 33 thereafter in an 
anticlockwise direction will disconnect contact 7 from 
drop wire 36. Both connection and disconnection can 
be effected whether^ or not the module (not shown) is 
connected - 

Figures 5(a), (b) , (c), (d) and (e) illustrate 
schematically examples of connection and functions which 
can be accommodated within the module unit 14. 

Thus Figure 5(a) shows a simple unprotected twin 
contact arrangement without connection to the earth pin. 

This connects the exchange wire contacts to the drop 
wire contacts without any additional circuitry or 
function- 
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Figure 5(b) shows circuitry for a 3 pole arrestor and 
Figure 5(d) the circuitry for a 5 pole arrestor. It can 
be seen that alternatively two single pole arrestor 
might have been fitted into a module.. It would be 
possible to use carbon spark gaps or a solid state 
devices as alternatives to Gas Discharge Tubes which are 
the most common form of over voltage protection in this 
app 1 i cat i on . 

The over current protection in the 5 pole arrestor 
could be provided by a fusible link or a positive 
temperature coefficient thermistor. 

Figure 5(c) shows a unit that might be fitted as 
the connector is shipped to the customer. It 
incorporates line termination circuitry, the purpose 
of which is to allow the wires and connections 
between the exchange and the PTDP to be tested 
before the drop; wires and the subscriber are, 
connected to the system. Without this device, before 
the subscriber is connected the circuit is open at the 
PTDP and thus only limited testing from the 
exchange is possible. 

A scheme for a remotely controlled switch and test 
unit is shown in Figure 5(e). The circuitry would 
typically be controlled by a (coded) signal from the 
exchange . 

Such a signal could cause the links between exchange 
wire contacts and drop wire contacts to be broken. 

With these links broken it is thus possible to test 




WO M/18722 PCT/GB94/00290 

-12- 

the circuit between the exchange and the PTDP. 

A further (coded) signal from the exchange to the 
circuitry in this device would cause the circuit between 
the PTDP and the subscriber to be tested, the result 
of such ^testing being signalled back to the exchange. 

Upon completion of testing, the link between exchange 
wire contacts and drop wire contacts would be remade. 

The beneficial functioning of the connector according 
to the invention illustrated and described is manifold, 
including the following features : - 

(a) Making connection to exchange side contacts. 
This connection that is made when the connector is 
installed, often to a small (0.4mm to 0.63mm) conductor 
insulated with solid polyethylene. This insulation 
displacing contact is held within the base unit body. The 
unit may be shipped to the user with the contact 
positioned, and held by friction or detent, in a retracted 
position. After the exchange wires have been passed into 
the ports, the contacts may be pushed forward by finger 
force on the module to make connection. 

(b) Making connection to drop wires. This is a 
connection that may be made and broken dozens of times in 
the life of the connector. These disturbances may happen 
due to change of subscribers requirements or damage to 
drop wire (such as trees, power lines, high vehicles). 

Drop wires often range in size and materials from 
0.5mm to 1.14mm diameter conductors that may be of copper, 
cadmium copper or copper covered steel and insulation, I- 
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Omm to 5 -5mm overall dimension, that may be polyethylene, 
polyvinyl chloride or (butyl) rubber. 

The drop wire contacts are contained wholly within 
the base unit. These are insulation displacing contacts. 
Because of the high forces (up to SOON) required to push 
these contact on to the large drop wires, an operating 
mechanism (which may be driven by screwdriver or hexagon 
socket) is used. This operating mechanism is built 
entirely into the base unit. 

(c) Earth connection. Wholly contained with the 
base unit is a metallic element or contact, which at one 
end effects a connection within the module unit and at the 
other with an earth bus or rail built into the terminal 
box or enclosure. 

(d) Joining exchange side terminal to drop wire 
terminal, is performed by a link means built into the 
module unit. The link in its simplest form may be a 
single piece of copper alloy for each line. There may be 
a mechanical or electronic switch built into the link in 
order to sever the service to the subscriber. 

(e) Waterproof ness . The exchange connection is 
readily sealable with a petroleum grease. This allows 
entry of the insulated wire, but stops water reaching the 
terminal along the exchange wire port. 

The Drop Wire connection is sealable by a re-usable 
sealant system, This may comprise a petroleum grease as 
used in the exchange side plus an elastic grommet wiper to 
help retain the grease in the Drop Wire ports when the 
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drop wire is removed. 

The module to base unit interface may include a re- 
usable seal that is not readily contaminated. There are 
many possible configurations of fluid, gel-like and 
elastic seal. 

By means of the invention we have provided a 
connector and assembly of connectors of simple but great 
diverse capability for use primarily in the 
telecommunications industry . 

It is to be understood that the foregoing is merely 
exemplary of connectors and assemblies for connectors in 
accordance with the invention and that modifications can 
readily be made thereto without departing from the true 
scope of the invention. 
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Claims 

1. A transmission wire connector including a first wire 
contact member and a second wire contact member mounted in 
bores in a base unit wherein the first and second contact 
members may slide to make contact with an exchange linked 
wire, and a consumer linked wire respectively, the first 
and second wire contacts within the base unit being 
isolated one from the other; together with a separable 
module unit capable of coupling with the base unit and 
providing direct or indirect electrical connection between 
the first and second contacts when the module unit is 
coupled to the base unit, the separable module unit 
being one of a plurality of such module units 

arranged to provide different functions to the 
connector or a wire it connects. 

2. A transmission wire connector as claimed in Claim 1 
wherein the first and second contacts are of the kind 
sliding over and gripping the relevant wire and at the 
same time displacing insulation about the wire to provide 
good electrical contact with the conductor. 

3. A transmission wire connector as claimed in Claim 1 
or 2 wherein the contacts are of the kind carrying 
bifurcated blades strongly urged together to contact 
electrically the relevant cables. 
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4. a transmission wire connector as claimed in any one 
of the preceding claims, the connector being sealed such 
that the totality of the base unit and the module unit are 
water repellent or resistant. 

5. a transmission wire connector as claimed in any one 
of the preceding claims wherein at least one of the first 
wire contact member and the second wire contact member is 
capable of sliding within its bore for connections to, 
disconnection from, and reconnection to, its associated 
exchange or consumer linked wire. 

6. A transmission wire connector as claimed in any one 
of the preceding claims where at least one of the wire 
contact members is capable of connection with the 
associated relevant link wire with a module connected to 
the base unit. 

7. A transmission wire connector as claimed in any one 
of the preceding claims wherein the base unit includes 
means to provide mechanical advantage in the contact 
making sliding movement of at least one of the wire 
contact members with the associated relevant link wires. 

8. A transmission wire connector as claimed in Claim 7 
wherein the exchange wire contact or contacts are pushed 
into insulation displacement electrical contact with the 
exchange wire by manual means upon the coupling of the 
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module unit with the base unit. 

9. A transmission wire connector as claimed in any one 
of the preceding claims wherein the base unit and the 
module unit thereof is provided with components such as to 
enable the provision of pairs of the first contact members 
and pairs of the second contact members with pairs of 
exchanged link wires and user link wires respectively, 

10. A transmission wire connector as claimed in any one 
of the preceding claims wherein a module unit includes a 
direct or straight forward electrical connection between 
the first and second contact or pairs of contacts. 

11. A transmission wire connector as claimed in Claim 1 
to 8 wherein a module unit includes at least one of a 
plurality of options of modes of connection therebetween 
together with at least one additional utility units 
incorporated therein. 

12. A transmission wire connector as claimed in Claim 11 
wherein an additional utility unit comprises a three pole 
arrester . 

13. A transmission wire connector as claimed in Claim 11 
wherein an additional utility unit is a soft dial term 
facility. 
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14. A transmission wire connector as claimed in Claim 11 
wherein an - additional utility unit is a five pole 
arrester. . 

15. A transmission wire connector as claimed in Claim 11 
wherein an additional utility unit is a remote interfaced 
device. 

16. A transmission wire connector as claimed in any one 
of Claims 11 to 15 wherein a module unit includes a common 
earth pole capable of linking through the base unit to 
earthing contact with and beyond the casing of the 
connector when disposed in its assembly. 

17. A transmission wire connector as claimed in any one 
of the preceding claims wherein the first and second 
contacts are, upon full assembly of the connector, located 
wholly within the base unit. 

18. A transmission wire connector as claimed in any one 
of the preceding claims wherein a latching arrangement is 
provided to ensure that the coupling between the module 
unit and the base unit is secure and/or permanent. 

19. A transmission wire connector as claimed in Claim 18 
wherein the coupling facility between the module unit and 
the base unit is such that coupling is only possible in 
one relative disposition between the two units. 
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20. An assembly of -transmission wire connectors as 
claimed in any one of the preceding claims - 

21. A -transmission wire connector as disclosed in and as 
hereinbefore described with reference to the accompanying 
drawings . 

22. An assembly of transmission wire connectors 
substantially as shown in and as hereinbefore described 
with reference to the accompanying drawings. 



WO 94/18722 



PCT/GB94/00290 




SUBSTITUTE SHEET. 




BNSDOCID: <WO 941 8722A 1 _l_> 



SUBSTITUTE SHEET 



WO 94/18722 PCT/GB94/00290 



3/6 




SUBSTITUTE SHEET 



WO 94/18722 



PCT/GB94/00290 



U/6 

FIG. 5(a) FIG. 5(b) 




qfTi 



18 



FIG. 5(c) 




^18 



FIG. 5(d) 




FIG. 5(e) 




BNSDOCID: <WO 9418722A1J_> 



SUBSTITUTE SHEET 



WO 94/18722 KT/CTM/0OJ0 



5/6 



FIG.6(a) 




SUBSTITUTE SHEET 



" WO*94/18722 PCT/GB94/00290 

6/6 
FIG.6(b) 




BNSDOCID: <WO 9418722A1J_> 



SUBSTITUTE SHEET 



INTERNATIONAL SEARCH REPORT r£ 



In Sonal Application No 

PCT/GB 94/00290 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC5 H01R9/26 



> International Patent aerification (IPC) or to both national classifica tion ltd IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (risninritmn system followed by classification symbols) 

IPC 5 H01R 



documentation to the extent that such don r mrnt * J 



: included in the fields searched 



mecsra&tc data base consulted during the 



of data base and, where practical, search 



used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 
Citation of 



witt mdtcation, where aspneoiate, tfthe relc^paanses 



W0.A.92 15129 (RAYCHEM LIMITED) 3 
September 1992 

see page 17, line 17 - page 18, line 2; 
figure 12 

US,A,5 149 278 (WAAS ET AL.) 22 September 
1992 

see abstract; figure 2B 

EP.A.O 315 345 (NORTHERN TELECOM LIMITED) 
10 May 1989 

see column 7, line 31 - line 46; figure 8 

GB.A.2 176 062 (A.C. EGERTOM LIMITED) 10 
December 1986 * 
see page 1, line 123 - page 2, line 20; 
figure 2 



iUtcvant id cUim No. 

1-3,6,7, 
9,10,17, 
20-22 



1-4 



1-3 



1-3,12, 
14 



□ 



» listed, in the contin^i*"** of box C 



m 



Patent family members are listed in uuwv 



of cited 

~A* document defining me general state of the art which is not 

considered to be of particular relevance 
*E* earlier document but published on or a^ 

filing date 

•L* document which may throw doubts on priority ^S^SL 0 ! 
which is cited to establish the pubUca&on date of another 
citation or other special reason (as specified) 

*0* do cument referring to an oral disclosure, use, exhibition or 



miWi^*^ ■ international 1 
or onority date and not m conflict with the apphcahon but 
cited to understand the prmople or theory underlying the 



*P" it~-— prihiirtiert prior to the intrrnahonal filing date but 
later than the priority date claimed 

Date of the actual completion of the international search 

20 May 1994 

Name and mailing address of the ISA 

European Patent Office, PJL 5818 Patemtaan 2 
NL • 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax (+31-70) 340-3016 

Form PCT/SA/21Q (micood stoat) (Jo* 1993) 



•X* document of particular relevance; the < 

cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*y- document of particular rdevance; ^^^^^^ 
cannot be considered to involve an "^JiK^ 
documeni is combined with one or more other such daju-^ 
ments, such combination being obvious to a i 
in the art. 

"ft* document member of the same patent family 
Date of mailing of the international search report 



27 MAI 199*1 



Authorized officer 



Kohler, J 



INTERNATIONAL SEARCH REPORT 

^formation on patent family members 



Patent d oenm r n t 
cited in search report 

W0-A-9215129 



US-A-5149278 



EP-A-0315345 



GB-A-2176062 



Publication 
date 

03-09-92 



22-09-92 



10-05-89 



10-12-86 



iml Appn ration No 

PCT/GB 94/00290 



Patent family 
nteinber(s) 



AU-A- 
CN-A- 
EP-A- 



1193892 
1064569 
0573442 



AU-A- 
EP-A- 
W0-A- 



1578592 
0572572 
9215130 



CA-A- 
DE-A- 
JP-A- 
US-A- 



1298369 
3877328 
1154471 
4826449 



NONE 



Publication 
dale 

15- 09-92 

16- 09-92 
15-12-93 



15-09-92 
08-12-93 
03-09-92 



31-03-92 
18-02-93 
16-06-89 
02-05-89 



Fem FCT/BA/aB <pmot fuaay mat) (My 1«2> 



* • 

4\ 



This Page Btank (uspto) 



